Objective: To evaluate dietary habits and lifestyle of Italian subjects, to provide current data on adequacy of the nutritional guidelines and recommendations especially in relation to primary prevention of cardiovascular diseases and to assess the influence of dietary habits on lipid profile and homocysteine levels. Design: Cross-sectional. Setting: Population-based study. Subjects: A sample of 520 clinically healthy subjects (211 males, 309 females) with a mean age of 46 y, living in Florence area, Italy. Interventions: Dietary pattern was assessed by trained dietitians through a semiquantitative food questionnaire. Fasting blood samples were drawn for assessment of lipid profile, homocysteine and circulating vitamins. Results: Contribution from total fats was over 30% in about 70% of subjects and intake of saturated fatty acids (SFA) was above the recommended values in at least 40% of the study population. Furthermore, almost the whole (99.6%) population reported low intake of polyunsaturated fatty acids (PUFA). High levels of total cholesterol were present in over 40% of the study population, whereas abnormal values of LDL-cholesterol were observed in about 30%. High levels of homocysteine were found in 11.7% of the study population. An extremely high percentage of subjects reported low intake of vitamins, especially with regard to folic acid (89%), vitamin B 6 (70.1%) and vitamin E (99.6%). In a multiple linear regression model, circulating levels of vitamin B 12 and folic acid, and intake of alcohol and vitamin C resulted in being independently associated with homocysteine plasma levels. Conclusions: In a typical Mediterranean country, general outlines of Mediterranean diet are not completely followed, especially concerning total fats, SFA, PUFA and vitamins' intake.
Introduction
Cardiovascular diseases (CVD) are the main cause of death and a major cause of premature death in Western countries. During the last decades, epidemiological data showed wide differences of mortality rates for CVD within these countries (Keys, 1974) . These vast differences have been mainly attributed to environmental factors and in particular to differences in dietary pattern, especially in favour of Mediterranean countries where low rates of cardiovascular-related mortality have been observed (Keys et al, 1986) . Over the years, Mediterranean diet has been promoted as a model for healthy eating (Willett et al, 1995) and it has been widely recognized to have favourable effects on lipid and haemostatic profile and to provide a significant source of antioxidant vitamins (Ambring et al, 2004) .
According to the original definition (Keys, 1995) , the typical Mediterranean diet is characterized by high consumption of olive oil, as the prevalent visible fat, vegetables, legumes, whole-grain products, fruits and nuts. The intake of saturated animal fats is relatively low and a moderate fish consumption (depending on the proximity to the sea) furnishes enough provision of polyunsaturated fats. Finally, red wine, generally consumed during meals, is the main alcohol intake and is relatively more prevalent with respect to other alcoholic beverages. Nevertheless, it is beyond doubt that there is no individual Mediterranean diet; in fact, some recent nutritional surveys showed that dietary habits of countries bordering the Mediterranean sea vary considerably and even inside the same country relevant differences in dietary pattern exist (Ballesteros-Pomar et al, 2000; Karamanos et al, 2002; Capita and Alonso-Calleja, 2003; Correa Leite et al, 2003; Bongard et al, 2004; Tur et al, 2004) .
However, despite a worldwide promotion of this nutritional model, a progressive shift to Westernized food habits has developed in southern European regions, and the original cultures concerning nutrition are about to be lost (Ferro-Luzzi et al, 1984; Laurenzi et al, 1989) . In Italy, this trend has been strongly reflected by an increase in the prevalence of obesity during the last 10 y, especially in the youngest population (Celi et al, 2003) . According to recent epidemiological information, incidence of coronary artery disease in Italy is about 227 and 98 for every 100 000 persons for males and females, respectively (Giampaoli et al, 2003) .
Recently, health policies of the European countries have been strongly addressed to prevent CVD by reducing traditional risk factors and, among them, great importance has been attributed to preventive strategies about nutrition. Over the years, major scientific associations have reached a consensus on the population goals of nutritional habits required to prevent CVD (De Backer et al, 2003 ; European Heart Network) but data about the adherence to recommendations for primary prevention of CVD in a clinically healthy population are not available.
Therefore, we performed a study aimed at: (1) investigating the nutritional characteristics of a clinically healthy Italian population living in Florence area; (2) assessing the adherence of general population to recommendations for preventing CVD; and (3) evaluating the influence of dietary habits on lipid profile and homocysteine (Hcy) levels, cardiovascular risk factors highly influenced by diet.
Methods
'Progetto Nutrizione per la Salute e la Prevenzione di Malattia' is an epidemiological study, funded by the Minister of Health of Italy, aimed at evaluating dietary habits and risk factors contributing to chronic diseases in a population living in a specific district of Florence area (Rifredi). The present paper contains data from a part of the whole population study, which will include 1000 clinically healthy subjects (10% of the whole population of the district) randomly selected from the population register of the district, which are updated regularly. From January 2002 to January 2003, we enrolled 520 clinically healthy subjects with an age ranging from 20 to 60 y. The participation rate was over 80%. A physical examination, anthropometric and blood pressure measurements, laboratory tests and dietary survey were conducted by physicians and dietitians with the use of standardized protocols. A personal interview that ascertained chronic disease risk factors and lifestyle characteristics was performed by expert physicians, in order to exclude subjects who were suspected of having any form of vascular disease. Physical activity was defined both as physical exercise at leisure time and as exercise spent at work. Nonoccupational physical exercise was graded in qualitative terms such as light (eg walking slowly for 20 min once a week), moderate (eg walking for 20 min 2/3 times per week) and intense (eg walking briskly uphill, cycling fast or racing, etc). Physical exercise at work was grouped into qualitative terms as sedentary, standing, manual, and heavy manual work. Anthropometric measurements were taken by expert physicians using standardized methods and apparatus of the same precision. Body mass index (BMI) was calculated as weight (kg)/height (m 2 ). Three consecutive measures of blood pressure were taken after the subject had taken rest for 10 min, and the average of the last two was used to calculate systolic and diastolic blood pressure. The subjects were classified as having hypertension according to the guidelines of European Society of Hypertension/European Society of Cardiology (Hypertension Guidelines Committee ESH/ESC, 2003) or if they reported taking antihypertensive medications, as verified by the interviewer. Diabetic subjects were defined in agreement with the American Diabetes Association (Reports of the Expert Committee of the Diagnosis and Classification of Diabetes Mellitus, 2003) or on the basis of self-report data (if confirmed by medication or chart review). All subjects gave informed consent and the study was approved by the local ethics committee.
Trained dietitians collected data in order to assess the habitual consumption of 109 food items, by performing a food-frequency questionnaire previously validated in Italy . For each specific food item, a commonly used portion size was specified and subjects were asked how often they had consumed that unit (never, daily, weekly, monthly) on average during the past year. Emphasis was paid to ensure that the answers were related to a yearlong dietary pattern and not to last few months, especially in terms of seasonal changes of diet. Portion sizes were shown in colour photographs and indicated by the letters A (small), B (medium), C (large) and D (very large). All data were then converted into nutrient daily intake using a specific software (InDali s ). A reduction between 33 and 66% of the indicated portions has been applied for seasonal foods.
Laboratory measurements
Venous blood sample was taken, in the morning, after an overnight fasting. Lipid profile and plasma glucose were assessed by conventional methods. To determine Hcy, whole venous blood was collected in tubes containing ethylenediaminotetracetate (EDTA) 0.17 mol/l, immediately put in ice and centrifuged within 30 min at 41C (2000 Â g for 15 min). Plasma levels of total Hcy were determined by fluorescence polarization immunoassay (IMX Abbot Laboratories, Oslo, Norway). To determine circulating vitamins (folic acid, B 12 and B 6 ), venous blood was put in tubes without anticoagulant, centrifuged at room temperature (2000 Â g for 15 min) and stored at À201C until assay. Serum levels of folic acid and vitamin B 12 were performed by radioimmunoassay (ICN Pharmaceuticals, Orangeburg, USA). Serum levels of vitamin B 6 were determined using a commercial HPLC assay with fluorescence detection (Immundiagnostik AG, Bensheim, Germany) (Dierkes et al, 2001 ). 
Statistical analysis

Results
Baseline and lifestyle characteristics of subjects enrolled in the study are summarized in Table 1 . There are slightly more males than females among smokers and overweight subjects. Concerning physical activity during leisure time more than half of the population reported an absent or light physical activity. Similar data are observed as occupational exercise is considered. Dietary pattern of the population is described in Table 2 . Percentage caloric intake of some key parameters of the nutritional profile is shown in Figure 1 . Contribution from total fats is over 30% in about 70% of the study population Dietary habits, lifestyle and cardiovascular risk factors F Sofi et al and intake of saturated fatty acids (SFA) is above the recommended values (o10%) in at least 40% of the clinically healthy subjects. Furthermore, almost all (99.6%) subjects report in sufficient intake of polyunsaturated fatty acids (PUFA). Alcohol intake was evaluated on the basis of the protective effect of 1-2 alcoholic units (AU) (1 AU ¼ 12 g; ie 150 ml of wine, 250 ml of beer, 30-50 ml of spirits) per day. A relevant percentage of subjects reported either less than 1 AU (74.3%) or more than 2 AU (11.5%) consumed during meals, per day. We observed a significant association between alcohol intake and HDL-cholesterol levels, after adjustment for confounding variables (ie age, gender, body mass index, total caloric intake and physical activity) (b7s.e.: 0.12570.059; P ¼ 0.036).
As concerns intake of vitamins, an extremely high percentage of subjects reported low values especially for folic acid (89%), vitamin B 6 (70.1%) and vitamin E (99.6%), as referred in the updated recommended daily allowances (Fairfield & Fletcher, 2002) .
Laboratory parameters of subjects enrolled in the study are shown in Table 3 . Globally, females have a better profile in terms of CVD prevention as seen by lower levels of LDL-cholesterol and triglycerides. However, in the subgroup of menopausal women (n ¼ 88), this advantage in terms of lower levels of lipid parameters is completely lost. We evaluated the prevalence of subjects with abnormal values of lipid parameters according to the third report of the National Cholesterol Education Program (NCEP-III) (Third report of the National Cholesterol Education Program, 2002). High levels of total cholesterol are present in over 40% of the study population whereas abnormal values of LDL-cholesterol are observed in about 30% of clinically healthy subjects. Moreover, a high prevalence (65%) of subjects with high levels of total cholesterol reported an intake of total fats above the recommended values.
In order to better evaluate the global cardiovascular risk profile of the population, we determined Hcy and its metabolism-related vitamins' plasma levels (Table 3) . Hcy levels 415 mmol/l, associated with an increased risk of CVD (Hankey & Eikelboom, 1999) , were found in 61 subjects (11.7%).
Linear regression analysis was performed to assess the association between circulating levels of vitamins, Hcy plasma levels and some of the parameters investigated. The circulating levels of folic acid and vitamin B 6 were significantly associated to their dietary intake (b7s.e.: 0.000170.00001; Po0.0001 and 0.12270.059; P ¼ 0.04, respectively) after controlling for possible confounding parameters (ie age, gender, smoking habit and total caloric intake). Furthermore, in a multiple model, circulating levels of vitamin B 12 , folic acid and intakes of vitamin B 6 , vitamin C and alcohol resulted in being independently associated with Hcy plasma levels ( Table 4) . 9.8 ± 5.4 12.9 ± 3.6 2.9 ± 0.9 Figure 1 Key parameters of dietary pattern (% of energy).
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Discussion
This study was performed to assess dietary habits of a clinically healthy population in relation to the primary prevention of CVD. Our data, obtained in a typical Mediterranean country, demonstrate that general outlines of Mediterranean diet are not completely followed, especially concerning total fats, SFA, PUFA and vitamins' intake. Actually, in both sexes, the contribution from total fat is over 30%, recommended cutoff for a healthy diet, and, in particular, contribution from PUFA is extremely low with respect to recommended values (ie 6-8% of energy). Moreover, the PUFA/SFA ratio is extremely far from value of 1 advised in the nutritional recommendations.
Dietary fat intake has been positively correlated with serum cholesterol and mortality from CVD in many epidemiological and longitudinal studies (Kromhout et al, 1995; Caggiula & Mustad, 1997) and consistent data about the role of total fats' intake on the pathogenesis of atherosclerotic lesions are present in the literature. On this basis, nutritional objectives strongly recommend to maintain a contribution of less than 30% of caloric intake for total fats. Our sample shows a higher percentage of subjects (470%) whose total fat intake is above the recommended values. In particular, intake of SFA is above the recommended values in at least 40% of the study population. High intake of SFA has been closely related to high cholesterol levels and a significantly increased risk of CVD (Caggiula & Mustad, 1997) . The Seven Countries Study reported that, even after 25 y of follow-up, the cardiovascular mortality is still closely and directly related to the intake of SFA (Kromhout et al, 1995) . For these reasons, it is accepted worldwide that the intake of SFA should be reduced to less than 10% of energy. However, the European Heart Network recently reported that no European country meets the population goal for saturated fats, although Italy comes close to it (European Heart Network).
The present study shows that nearly the whole population does not reach the recommended levels of PUFA. This could be partly due to the nutritional culture of people living in Tuscany, who prefer eating meat and its derivates instead of fish. On the other hand, the recommended levels of PUFA could be overestimated. In fact, studies performed to obtain the recommended levels able to reduce the CVD risk have been performed considering single nutrients and not the diet as a whole; it is possible that the analyses of individual nutrients could ignore important potential interactions between components of a diet. Many prospective studies have demonstrated that a moderate intake of n-3 PUFA is inversely correlated with the occurrence of myocardial infarction and cardiac death (Kromhout et al, 1985) . These observations have been confirmed by intervention trials on secondary prevention of cardiac death (Gissi Prevenzione Investigators, 1999). As regards n-6 PUFA, uncertainty based on the real beneficial effect on cardiovascular diseases still persists (Hu et al, 2001) . Furthermore, we found that more than 50% of the population reported an 'absent' or 'light' physical activity during leisure time. Other studies performed in different populations showed a higher incidence of persons with a moderate physical activity, despite higher rates of CVD (Sesso et al, 2000) . The low level of physical activity is well explained by the increasing shift of a city, like Florence, to the profile of Western society. These data are consistent with the BMI, which is within a category defined as overweight (BMI425 kg/m 2 ) in about 30% of the entire population. Our sample population shows a high percentage of caloric intake from total fats as compared to nutritional guidelines; however, it is not as high as comparable studies performed in France, Greece and Spain (Ballesteros-Pomar et al, 2000; Karamanos et al, 2002; Capita and Alonso-Calleja, 2003; Correa Leite et al, 2003; Bongard et al, 2004; Bongard et al, 2004; Tur et al, 2004) . This could be explained by the high intake of monounsaturated fatty acids (as seen by the high consumption of olive oil) in our population, which could, in part, also explain the extremely low intake of PUFA (Hu et al, 2001) . Accordingly, these data on the lipid profile and the lifestyle characteristics are in keeping with those reported in subjects living in the same city, aged 40-64 y (Masala et al, 2003) , whereas these are at variance with those reported by Barbagallo et al (2002) , who performed a similar study in a village in the south of Italy (Sicily). These differences can be explained by the preservation, in the south of Italy, of the original culture of the Mediterranean diet.
Dietary fibre has been found to be inversely correlated with risk factors for CVD in observational studies (Pereira et al, 2004) . Recently, recommendations to consume a diet that includes an abundance of fibre-rich foods (at least 25 g of fibre per day) to prevent CVD have been given. Our populations shows a low intake of fibre (19.4 g/day) with a high percentage of subjects who are below the nutritional cutoff (25 g/day) for preventing cardiovascular and neoplastic diseases. This is completely in agreement with the significant trend of reduction in fibre intake, which has taken place over the past few decades in Mediterranean countries (Kafatos et al, 2000) .
Furthermore, our sample population shows a higher contribution of carbohydrates with respect to the other Mediterranean countries; in fact, the carbohydrate intake in dietary habits of Italian population is peculiar, as shown by the highest consumption of refined cereals among industrialized countries.
The present study is the largest study in a population of Italian clinically healthy subjects that evaluated dietary habits, Hcy and vitamins related to its metabolism. It has been known for years that increased levels of the amino acid Hcy are associated with an increased risk of CVD (Hankey & Eikelboom, 1999) and with the development of dementia and Alzheimer's disease (Seshadri et al, 2002) . Moreover, most recently, data showing a relation between Hcy and osteoporosis have been reported (van Meurs et al, 2004) . To avoid accumulation in blood, Hcy has to be converted to cysteine in a vitamin B 6 -dependent reaction or remethylated to methionine in a relation involving folic acid and vitamin B 12 . These vitamins have been indicated as independent risk factors of CVD by some recent studies. Rimm et al (1998) observed that, after 14 y of follow-up, the occurrence of CVD was reduced in subjects in the highest quintile of intake of both folic acid and vitamin B 6 compared to those in the lowest quintile. Moreover, folate and vitamin B 6 intake have also been associated with coronary artery disease independently of Hcy levels (Robinson et al, 1998) . In this study, dietary intake of folic acid and vitamin B 6 was associated to circulating levels. The association of Hcy with circulating levels of folic acid rather than to dietary intake may be related to the influence of other mechanisms that determine the actual availability of vitamins, in addition to the intake. In our population, Hcy values are similar to those reported by Cattaneo et al (2001) in the north of Italy, whereas in this study folate and vitamin B 6 circulating levels are even lower, hence supporting the fact that also dietary habits of the northern part of Italy do not provide sufficient intake of vitamins. By considering the recommended daily allowances, which recently increased from 200 to 400 mg for folate and 1.2 to 2 mg for vitamin B 6 (Fairfield & Fletcher, 2002) , an extremely high portion of subjects is below the cutoff points. It is likely that nutritional habits of the residents in Florence area do not provide a daily amount of green leafy vegetables; therefore a very low percentage of subjects with sufficient intake of these vitamins was determined. An unexpected finding of our study was the positive association between vitamin C intake and Hcy plasma levels, after correction for major determinants. The reason for this finding remains unknown, but it is noteworthy that this association is very weak as seen by the coefficient of linear regression. Moreover, a very high percentage of subjects (99.6%) does not reach the recommended intake of vitamin E.
The results of this study are representative of a part of the population (mean age: 49.5 y), and cannot be extended to the general population. Moreover, it is conceivable that the subjects who accepted to participate in the study (physical examination, food-frequency questionnaires, blood sample) were particularly sensitive to health and nutrition issues; therefore, a possible underestimation has to be considered.
Our data are based on a food-frequency questionnaire that reported an intake of nutrients on average during the past Dietary habits, lifestyle and cardiovascular risk factorsyear, and the information has been collected by trained dietitians. This method has a good validity and reliability. However, the dietary questionnaire could be associated with underestimation of intakes, and comparisons between different studies using different questionnaires should be considered with caution. Energy intake of our population is lower than the average values of the other studies, even though it fits with the wide daily energy intake ranges obtained in the other dietary surveys carried out in European countries. Actually, there are considerable differences among dietary patterns among comparable population over different countries. In fact, Karamanos et al (2002) showed a very wide range of energy intake among countries of the Mediterranean basin, with an average value for Italy similar to ours.
In conclusion, our data demonstrate that dietary habits of the population living in the Florence area do not mirror the features of the Mediterranean diet, as clearly seen by high contribution from total fats with its type saturated and very low contribution from polyunsaturated fats. Additionally, in a very high percentage of subjects, vitamin's intake is extremely lower than that recommended. Thus, targeted health policies are needed to modify these progressive changes of lifestyle and dietary habits.
